Abstract The current study investigates the phytochemical and pharmaceutical activities of Sargassium vulgare (SVE) collected from the Suez Canal. The prescreening using cytotoxicity was tested against hepatocellular carcinoma cell lines. Furthermore the SVE inhibit cell growth effectively with IC50 = 20.8 lg/ml. The pharmacological studies revealed high antioxidant capacity at all examined concentrations. On the meantime, anticancer assay carried out using tyrosine kinase (PTK) and sphingosine kinase 1 inhibitor screening assays revealed inhibition with 75.73 and 80.01%; respectively. Furthermore, the anti-inflammatory profiling revealed that the activities against COX1, COX2, IL6 and TNF were 77.39, 88.35, 75.38 and 71.24%; respectively. Additionally, the anti-Alzheimer results showed high activity at 1 mg with 76.33%. Finally the antiviral activities using reverse transcriptase inhibition assay give 92.24%. Consequently, it can be easily conclude that the SVE collected from the Suez Canal are excellent source of natural products for nutritional and pharmaceutical applications.
Introduction
The marine environments are rich in pharmaceutically potent chemicals basically related to polypshenols and sulfated polysaccharides. Recently, significant increase in the number of marine natural products studies have been carried out to extract, isolate and identify new marine and marine-derived natural products [1] [2] [3] [4] . Seaweeds are rich sources of protein, iodine, vitamins, and minerals so; their metabolites have shown promising activities as anti-cancer. Edible seaweed like Palmaria palmata is shown to be effective antioxidant, capable of inhibiting cancer cell proliferation. They also contain high amounts of polyphenols such as catechin, epicatechin, epigallocatechin gallate, and gallic acid. Moreover, low-molecular weight fucoidan isolated from Ascophyllum nodosum shows an anti-proliferative effect on both normal and malignant cells, including fibroblasts, sigmoid colon adenocarcinoma cells, and smooth muscle cells [5, 6] .
Sargassium species which are one of the most distributed tropical and sub-tropical brown seaweed have great potential to be used in nutraceutical industrial and pharmaceutical areas as they are considered a very rich source of nutritious and bioactive compounds such as vitamins (A, Bl, B2, B3, B12, C, D, E), carotenoids, dietary fibers, proteins, minerals, polyunsaturated fatty acids and amino acids [5, 6] . It has been reported that many pharmacologically biologically active compounds such as sterols, flavonoids, sargaquinoic acids, polyphenols, terpenoids, protein, pheophytine, sulfated polysaccharides, were also extracted, isolated and characterized from different Sargassum species [7, 8] .These compounds showed varieties of biological activities such as analgesic, antiinflammatory, antioxidant, neuroprotective, anti-microbial, anti-tumor, fibrinolytic, immune-modulatory, anti-coagulant, hepatorotective, anti-viral activity, induction of larval settlement of hydrozoan and inhibition of acetylcholine-esterase, and cell toxicity.
The main objective of the present study is to isolate, extract and explore the phytochemical, therapeutic potential, and health benefits of different compounds isolated from Sargassum vulgare as antioxidant, anti-inflammatory, anticancer, antiviral and anti-Alzheimer.
Materials and methods

Area of study
The Suez Canal is an artificial sea-level waterway in Egypt which connects the Mediterranean Sea with the Gulf of Suez, a northern branch of the Red Sea. It expands from the Port Said which located northern terminus to Port Tewfik at the city of Suez which located at the southern terminus. Its length is 193.30 km (120.11 mi), including its northern and southern access channels [ Fig. 1(A) ].
Sampling, identification and prescreening bioassays of the seaweeds
A Sargassum vulgare sample was collected from Suez Canal during spring, 2014 [ Fig. 2(B) ]. The sample was transferred directly to the laboratory in sterile polyethylene bags under reduced temperature (zero°C).The identification has been done by NIOF team from Hydrobiology lab at the Marine Environment Division.
Chemicals and solvents
Potassium ferricyanide, ferric chloride, sodium hydroxide, chloroform, glacial acetic acid, ferric chloride solution, sulphuric acid, folin-Ciocalteau, vanillin, methanol, hydrochloric acid, n-hexane, hydrogen peroxide, nitric acid, iron, zinc, cobalt, manganese, selenium. etc., b-carotene, catechin, (?)-quercetin, sodium nitrite, aluminum chloride and gallic acid were purchased from Sigma Aldrich.
Instruments
Atomic absorption (AAS and GFASHIMADZU), GC-MS (Thermo, USA).
Preliminary phytochemical screening of Sargassium vulgare marine extract
The ethyl acetate extracts of the Sargassium vulgare samples were subjected to different chemical tests for the detection of different tannins, phlobatannins, saponins, alkaloids, flavonoids, quinines, coumarin, terpenoids and cardiac glycosides phytoconstituents.
Quantitative chemotaxonomy profiling
Determination of total phenolic contents
Total phenolic compounds in the Sargassium vulgare extract were determined [9] as mg gallic acid equivalent in 1 ml of the extract using the standard curve of the gallic acid. 
Determination of total flavonoid contents
Total flavonoid contents were determined by a colorimetric method [10] and the results were expressed as mean ml of (?)-Quercetin equivalents.
Determination of total tannins
Tannins (proanthocyanidins) were determined [11] as mg (?)-catechin/g. All samples were analyzed in triplicate using a standard curve.
Determination of total carotenoid
Total carotenoid contents were measured [12] . The results were reported as percentage of total b-carotene equivalents per 100 mg extract using the standard curve.
Preparation and extraction for mineral and metal assessment (Fe, Zn, Co, Mn, Cu and Se)
Wet digestion
A 0.5 gm of dried sample of the marine extract was digested using 5 ml concentrated HNO 3, the mixture was heating using hot plate for 1 h and getting semi dried 5 ml of concentrated HNO 3 and 2 ml of H 2 O 2 was added and kept on hot plate for 1 h. The semi dried cooled residue, filtered by using Whatman filter paper and the volume was made up to 25 ml with 2 N HNO 3 .
Determination of minerals and heavy metals using atomic absorption
The determination of minerals and heavy metals concentrations of the powdered sample was determined spectrometry by using AAS (GFASHIMADZU atomic absorption spectrophotometer AA-6800) [13] .
Elemental analysis
The total carbon and hydrogen contents of Sargassium vulgare marine extract were determined using CHNO Elemental Analyzer.
Identification and phytochemical screening using gas chromatography-mass spectrometry (GC-MS)
The Sargassium vulgare marine extract was analyzed by GC-ITQ-MS using a Thermo Trace GC Ultra TM gas chromatograph system (Thermo Scientific, USA), equipped with a 30 m 9 0.25 mm i.d., 0.25 lm film thickness, nonpolar TR-5MS fused silica capillary column, connected to an ion trap quadrupole (ITQ) mass selective detector (unit mass resolution). Split was 1:50, with helium as carrier gas at a flow rate of 1 ml/min, while the damping gas flow was 0.3 ml/min. The initial oven temperature was set to 40°C for 1 min. The GC oven temperature program was as follows: 40°C to 220°C, by ramping at 3°C, and held at 220°C for 20 min. The injector temperature was 220°C and the transfer line was held at 220°C. The screening of bioactive compounds were complete using Thermo ITQ 900TM mass spectrometer with the EI mode (ionization energy of 70 eV, ion source temperature of 180°C, emission current of 220 lA). The acquisition was made in full scanning mode (mass range 50-900 m/z; 3 scans/s). Maximum ionization time was 25 ms. A solvent delay time of 5 min (set off) was used to avoid overloading the mass spectrometer with hexane. Data collection, analysis and integration were performed using the software XCaliburTM (version 2.0.7). Areas were recorded for all detectable peaks, and percent composition was calculated by taking area of peak divided by total chromatogram area 9 100.
Identification of phytocompounds
The identification and interpretation of the marine extract results of mass-spectrum GC-MS was conducted using the database of the National Institute Standards and Technology (NIST), which having more than 62,000 patterns. The spectrums of the unknown bioactive compounds were identified and compared in the NIST library with the spectrum of known components stored. The name, molecular weight and structure of the components of the test materials were investigated [14] .
Prescreening bioassays using in vitro cytotoxicity using cell lines Different concentrations of different marine extracts lg/ml from all samples were tested for each cell line. Samples were dissolved in DMSO and further diluted with cell culture medium. The final DMSO concentration used was 1% of total volume of the medium in all treatments, including the control group. Cells with no treatment were examined as negative and positive controls, respectively [15] .
Primary screening assay
2,2 0 -Diphenyle-a-picrylhydrazyl (DPPH) radical scavenging assay DPPH radical scavenging assay of the total marine extract was performed [16] . Assays were performed in flat bottom polystyrene 96 well microtiter plates. To 100 lL of each sample (1-6 mg/ml) in EtOH 25 lL DPPH (1 mM) in ethanol was added. The resultant mixture was briefly shaken and maintained in the dark at room temperature, for 30 min. At the end of this period the absorbance (A) of the mixture was measured at 490 nm, using ELISSA. Scavenging ratio of DPPH assay calculated as follows:
0 -azino-bis (3-ethylbenzothiazoline-6-sulphonic acid) ABTS radical scavenging assay
The ABTS
? free radical decolorization assay [17] . The inhibition percentage of free radicals were measured at absorbance of 734 nm and calculated for each point and the antioxidant capacity of the test samples was expressed as percent inhibition (%). The percentage scavenging of ABTS
•? was calculated by the following formula:
A x and A o were the absorbance at 734 nm of samples with and without extract, respectively.
Specialized screening assays
Acetylcholine esterase inhibition (AChEI) assay
Inhibition of AChE by Sargassum vulgare extract was evaluated [18] . The increase in absorbance value due to the spontaneous hydrolysis of the substrate was corrected by subtracting the ratio of the reaction before adding the enzyme from the rate after the enzyme addition.
Percentage inhibition by extracts were calculated using the equation below Inhibitionð%Þ ¼ ð1 À Sample reaction rateÞ= ðBlank reaction rateÞ Â 100:
Determination of tyrosine kinase inhibitory activity (PTK)
Sample preparation
The dimethylsulfoxide (DMSO) sample solution of the appropriate extract was diluted with H 2 O (1:1 v/v) to yield corresponding sample solutions (1 mg/mL). Tyrosine kinase (TK) inhibitory activity was determined using a commercial test kit (Tyrosine kinase Assay Kit, non-radioactively, Takara Cat.# MK410). PTK activity of sample was calculated on the basis of the prepared standard curve. The color intensity is stable for 1 h after addition of stop solution at room temperature in a light room.
Determination of sphingosine kinase 1 inhibitor screening assay (SHK1)
Sphingosine kinase inhibitory activity of the crude extract was determined by using the colorimetric sphingosine kinase 1 inhibitor screening assay kit from Cayamen. The plate was covered and the fluorescence was measured using an excitation wavelength between 530 and 540 nm and an emission wavelength between 580 and 590 nm.
Determination of cyclooxygenase 1 (COX1) and cyclooxygenase 2 (COX 2) inhibitor screening assays
Cyclooxygenase inhibitory activity of the crude extract was determined by using the colorimetric COX (Ovine) inhibitor screening assay kit from Cayamen. The absorbance was measured at 590 nm using a plate reader.
Determination of tumor necrosis factor alpha (TNF-a) assay
Tumor necrosis factor alpha (TNF-a) inhibitory activity of the crude extract, was determined by using the KOMA BIOTECH INC colorimetric kit. The absorbance was measured at 450 nm.
Determination of interleukin 6 (IL-6) assays
An Interleukin 6 (IL-6) inhibitory activity of the crude extract was determined by using the KOMA BIOTECH INC colorimetric kit. The absorbance was measured at 450 nm.
Determination of reverse transcriptase enzyme inhibitor screening assay
Reverse transcriptase (RT) inhibitory activity of the crude extract against a purified recombinant HIV1-RT, was determined by using Roche colorimetric kit [19] . HIV-1 protease enzyme and the substrate which is a synthetic peptide that contains a cleavage site Tyr-Pro for HIV protease as well as two covalently modified amino acids for the detection of cleavage. The blank treatment consists of an assay buffer with only the substrate, untreated control of enzyme and substrate was also included where the positive control for HIV inhibition was Acetyl pepstatin (AP). The absorbance was measured at 450 nm.
Statistical analysis
All statistical analyses were performed using the statistical software prism version 6.
Results and discussion
Chemical profiling
Elemental analysis
The results of elemental analysis in 50 mg of marine extract including H%, N%, C%, S%, C/H and C/N [ Fig. 2(B) ], showed highest ratios of H%, N%, C%, S%, C/H% and C/N%. On the other hand, Fe, Mn, Co, Se, Cu, and Zn which are known to be very important for various metabolic processes in the human body as they are known to be closely linked to growth and health of human being [4] . The results of elemental analysis cleared out high contents of sulfur and selenium, i.e. 1.469 ppm and 27,062%; respectively which are well known to be antioxidant agents that ameliorate oxidative damage. They also have very effective role in activation and regeneration of antioxidants enzymes [4] . The results of mineral and metals analysis the marine extract [ Fig. 2 (A)] high concentrations of Fe, Cu and Co. Additionally high sulfur and nitrogen contents were also measured.
Phytochemical screening assays
Qualitative and Quantitative phytochemical screening assays including different tests for phlobatannins, saponins, flavonoids, alkaloids, quinones, coumarin, terpenoids and cardiac glycosides are shown in Table 1 . The results of Sargassium vulgare marine extract give ? vulgare marine extract for all tests. The results of quantitive total b- Table 1 The qualitative analysis of Sargassium
Test Aqueous Extract
Test for tannins 11
Test for phlobatannins 11
Test for saponins 1
Test for flavonoids 111
Test for alkaloids 111
Test for quinines 11
Test for coumarin 11
Test for terpenoids (Salkowski test) 11
Test for cardiac glycosides (Keller-Kiliani test) 1
Phytochemical and pharmacological screening of Sargassium vulgare from Suez Canal 967 carotene and total flavonoids content, total tannins content and total phenolic in 100 mg [ Fig. 3(A) ] revealed the presence of high b-carotene and flavonoids contents in the Sargassium vulgare marine extract.
Qualitative GC-MS screening
A number of marine natural products have been characterized by using modern chromatography techniques, namely; GC-MS, LC-MS, and IC based on mass-charge ratio (m/z), and retention time of ion spectra of GC-MS. They were further accurately matched with standard data of library NIST [4, 7, 8, 20] . In addition, HPLC-MS was also used to identify the biodegradation products from metabolites. Modern GC-MS, LC-MS-MS and other quantitative assays were applied in the present study for identification of bioactive compounds such as alkaloids, flavonoids, phenols, glycosides, and saponins. The GC-MS profiling of Sargassium vulgare marine extract are shown in Table 2 , and are illustrated in Fig. 3 (C). The results revealed the presence of different bioactive compounds, such as fatty acids, alkaloid terpenoids, vitamins, hormones, polyphenolic acids, amino acids,…etc. The results revealed also the presence of a chemical diversity and bioactivity [ Fig. 3 (B), 4(B), Table 2 ] which are in good agreement with the results of many other researchers [21] . In the present study, a number of bioactive compounds such as tannins, saponins, coumarin, and flavonoids were identified. There are many medicinal applications for these compounds. For example, tannin-containing drugs are used in medicine as astringent. They are also used as healing agents in inflammation, leucorrhoea, gonorrhoea, burns, piles and as antidote. Furthermore, tannins have been found to have antiviral, antibacterial, antiparasitic effects. In addition to their anti-inflammatory, antiulcer and antioxidant properties for possible therapeutic applications. This has been confirmed in the present study (Figs. 4, 5) . Saponins and coumarin compounds have, on the other hand, been observed in Sargassium vulgare marine extract. Saponins are known to produce antimicrobial, anti-inflammatory, anti-feeding, and hemolytic effects. Coumarin, on the other hand, has been used as anti-coagulant drugs and to treat lymphedema [22] . On the meantime, flavonoids which are the major group of phenolic compounds were reported for their antimicrobial, antiviral and anticancer activity [4] . Flavonoids ability of scavenging hydroxyl radicals, superoxide anion radicals and lipid proxy radicals highlights many of the flavonoids health-promoting functions in organisms. These abilities are important for prevention of diseases associated with oxidative damage of membrane. Proteins and DNA are also identified in the present study (Figs. 4, 5 ).
Biochemical and pharmacological assays
The biochemical and pharmacological bioassay screening assays were performed on different phases including prescreening, primary screening and specialized screening for Sargassium vulgare marine extract.
Broad biochemical drug discovery bioassay
Prescreening: cytotoxicity of marine sargassium
In the present study Sargassium vulgare marine extract was screened against human cancer cell line using the MTT cytotoxicity assay. The cytotoxicity of the marine extract and the inhibitory activity against Hepatocellular carcinoma cells were detected with IC 50 = 20.8 lg. The results were presented in Fig. 5(A) . The use of marine natural products as therapeutic and cure tools has been started since 1997 with many discoveries [1] [2] [3] [4] [5] [6] [7] .The results of the present study revealed that marine derived sargassium from the Suez Canal, especially those belong to genus vulgare, are rich source of structurally novel and biologically potent natural products. This is in agreement with recent studies which have shown that many seaweeds extracts from the Egyptian marine environment along the Mediterranean Sea displayed significant cytotoxic and apoptotic activity [5, 6] . The deep-sea anoxic brines of the Red sea are one of the most extreme environments on the earth in comparison to overlying seawater. The anoxic brines are characterized by high salinity (increased from 4% up to 26%), high temperature (up to 70°C), increased concentration of heavy metals, and decrease in O 2 levels [23] Therefore, marine-derived seaweeds bioactive secondary metabolites have the ability to tolerate and survive in these extreme conditions, since they are uniquely equipped with some self-defenses [1] [2] [3] [4] 20] . 
Primary screening assays
Total antioxidant capacity (TAO) of different marine extracts using DPPH and ABTS inhibition assays
The results of total antioxidant capacity at different concentrations of Sargassium vulgare marine extract have been done using DPPH and ABTS inhibition Fig. 5(B) , (C). The present study cleared out that the inhibition assay give high inhibition ratio with 93.33 and 90.67% of both DPPH and ABTS, respectively by the marine extract at 1 mg. At concentrations from 50 mg up to 6.25 mg the Sargassium vulgare extract showed complete inhibition (100%). Different kinds of radicals are generated in the normal metabolic activities and sometimes the antioxidant capacity of the body is inadequate to cope with them. Therefore, there is a growing interest on the discovery of natural antioxidants which is more safer than synthetic chemicals because they reduce the risk of developing chronic disease such as cancer [6, 7, 20] . 
Specialized screening bioassays
The anti-alzheimer activity of different marine extracts using acetyl cholinesterase inhibition assay
Examinations of Sargassium vulgare extract as anti-Alzheimer using acetyl cholinesterase inhibition assay [ Fig. 4(A) ] cleared out that the inhibition ratio was 76.33% at a concentration of 1 mg of the marine extract. Different concentrations examined (50 mg, 25, 12.5 and 6.25 mg) gave inhibition ratio of 100%. Restoring acetylcholine levels by inhibiting AChE has become the primary treatment for the cognitive deficits of AD. The inhibition of AChE is beneficial not only to the enhancement of cholinergic transmission in the brain, but also to reduce the aggregation of b-amyloid and the formation of the neurotoxic fibrils in AD. In recent decades, researchers have been devoted to developing new AChE inhibitors, especially the so-called ''multifunctional AChE inhibitors'' with additional efficiency in vascular dementia treatment [24] . There have been plenty of phytochemicals that found to be effective in inhibiting AChE, which mainly consist of alkaloids, cannabinoids, curcumins, stilbenes, and flavonoids. Among them, flavonoids have attracted more and more interest for their high inhibitory activity and low toxicity. Moreover, their diverse activities such as antioxidation, inhibition on advanced glycation products, and cardio-cerebrovascular protection give them extra advantages to be the potential multifunctional therapeutic agents for aging related diseases [25] . The highest inhibition ratio of marine sargassium extract as anti-alzheimer is in agreement with previous studies which indicated that marine natural products specifically marine seaweeds produces variety of secondary metabolites and these secondary metabolites serve as source of bioactive compounds for use in human therapies as they thrive in harsh oceanic climate [4] [5] [6] [7] . Moreover, Natarajan et al. [26] reported that methanolic extract of Sargassum showed revealed strong inhibition on Cholinesterase activity. Two farnesyl acetone derivatives were isolated from the Korean brown alga Sargassum sagamianum showed moderate acetylcholinesterase and butyrylcholinesterase inhibitory activities. Moreover, two plastoquinones were isolated from Sargassum sagamianum [22] .
The results of anti-cancer, anti-viral, antiinflammatory
The anti-viral effect (anti-HIV) using reverse transcriptase inhibitor assay (RTE)
The activities of Sargassium extracts as anti-HIV using reverse transcriptase inhibitor assay [ Fig. 4(B) ] showed the highest antiviral activity (92.51%) which is in a good agreement with many previous studies [16] . Seaweeds, especially the genus Gracilaria and sargassium are the most attractive candidate that has the anti-HIV activities [23] because of its stability to achieve high yields and producing commercially valuable extracts. It has been concluded that sessile marine organism (sponge and seaweeds) contain substances capable of potent biological activity which has also been demonstrated against different types of cancer and HIV/AIDS [27] . Two major types of HIV have been identified so far, namely, HIV-1 and HIV-2. HIV-1 is the cause of the worldwide epidemic and is most commonly referred to as HIV. The basic biological processes in the HIV-1 life cycle are now well established. Natural compounds targeting specific steps in this life cycle can be found [28] . anti-HIV natural products were obtained from marine organisms. It has been stated that more than half of anti-HIV bioactive marine natural products were derived from marine sponges [1] [2] [3] [4] .
Anti-cancer effect of Sargassium marine extract
The inhibitory activities of Sargassium marine extract as anticancer using SKH1 inhibition assay [ Fig. 4(B) ] showed that the highest activity (77.14%) was observed by the Sargassium marine extract. In the last two decades, cancer was the most common cause of increased mortality rate in both genders in the world. Many researchers have developed different anticancer drugs, and subsequently applied in clinical trials [28] . It is important to note that the anticancer results of the present study are matching well with previous results [28] . Recently, many researchers cleared out that seaweeds are important sources of bioactive metabolites for the pharmaceutical industry in drug development. Many of their compounds are used to treat diseases like cancer acquired immune deficiency (AIDS), inflammation, pain, arthritis as well as viral, bacterial and fungal infection [30] .
The anti-inflammatory activities using COX 1, Cox2,IL6 and TNF interleukin inhibition assays
The anti-inflammatory activities of Sargassium marine extract using ant-COX 1 and anti-COX 2 assays [ Fig. 4(B) ] cleared out that the extract of Sargassium vulgare has the highest anti-COX1 and anti-COX2 activity of 77.89 and 88.35%; respectively. On the meantime, the anti-inflammatory activities of Sargassium marine extract against IL6 and TNF [ Fig. 4(B) ] cleared out that the anti-inflammatory activity using IL-6 inhibition was found to be 76.33%. At the same time, the Sargassium vulgare marine extract indicated an anti-TNF value of 71.24%. Many papers reported that the seaweeds in general and specifically Sargassium extract show impressive potent anti-inflammatory effect and that through different mechanism of action [31]:
1. Indirect effect through the antioxidant capacity. The sulfated polysaccharide and sulfated polyphenolic show potent antioxidant effect [32] . 2. Through high contents of minerals and metals as sulfur, halide compound such as bromine, iodine and chlorine which are very unique compounds for marine habitat. This finding was confirmed in the present study as represented in Fig. 3 .
Inflammatory response is normal process and is consider as one of the body defense action mechanisms to recover the damaged process occur when chemical and physical stimuli produced. Sargassium extract showed direct potent anti-inflammatory activity by suppressing the activation of the NF-jB pathway [33] and through also the effect of different bioactive compounds found in the present study in the Sargassium vulgare marine extract such as Carotenoid, polyphenolic, flavonoids, marine polyunsaturated fatty acids (PUFAs) [34] . Worth mentioning that the mechanism of action as anti-inflammatory in case of marine polyunsaturated fatty acids (PUFAs) is through reducing or substituting the arachidonic acid. Arachidonic acid and Eicosapentaenoic acid is a major intermediate derived from n-6 fatty acids and they competes for the same metabolic pathway. When Eicosapentaenoic acid are consumed in high levels, arachidonic acid levels are reduced and substituted by Eicosapentaenoic acid [35] . Macrophages are activated by different cytokines and stimuli produced by immune cells to induce inflammatory responses. Macrophages secrete the inflammation-mediated cytokines as IL-6 and tumor necrosis factor-a (TNF-a). The formation of these inflammatory mediators' would cause fatal consequences where arachidonic acid is changed into leukotrienes, thromboxanes, and prostaglandins through the action of cyclooxygenase (COX) and mass generation of nitric oxide (NO). Additionally, nuclear factor-kappa B (NF-jB) is a transcription factor that controls the synthesis of different growth factor chemokines and cytokine. It has been reported that NF-jB is responsible for the synthesizes COX-2, iNOS, and different inflammation-related cytokines [36] .
In conclusion, the present study highlighted the highly significance of Sargassium vulgare marine extract collected from Suez Canal as reservoir of new therapeutic and tremendous agents. It revealed the importance of the biodiversity of new chemical structures with biological activities. Today seaweeds are considered to be responsible for the biosynthesis of many of these agents. The present study revealed that seaweeds from the Egyptian marine environment represent a promising source of bioactive compounds resource which needs to be biotechnologically explored.
